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Related Articles

For more insights into Al and technology in the pharmaceutical industry, check out these related
articles:

e GenAl Proof of Concept in Pharma - Learn about implementing generative Al solutions in
pharmaceutical companies

e Best Practices for RTSM in Clinical Trials - Discover how clinical trial management systems
are evolving with Al

Model Context Protocol (MCP) in
Pharma, Biotech, and Life Sciences

Introduction

Artificial Intelligence (Al) and machine learning (ML) are transforming the pharmaceutical,
biotech, and life sciences industries. Recent surveys show that 80% of pharma and life
sciences professionals are already using Al in drug discovery, and 95% of pharma
companies are investing in Al capabilities (Al in Pharma: Innovations and Challenges-Scilife).
These technologies promise enormous value — up to $350-%$410 billion in annual value for
pharma by 2025 (Al in Pharma: Innovations and Challenges-Scilife) (Al in Pharma: Innovations
and Challenges-Scilife) — by accelerating drug discovery, clinical trials, diagnostics, and
personalized medicine. However, realizing this potential requires integrating Al/ML models with
vast, siloed biomedical data in a compliant and reproducible way. This is a major challenge:
data in pharma is often fragmented across research labs, clinical databases, electronic health
records (EHRs), and legacy systems, making it difficult for Al models to access the information
they need. Furthermore, stringent regulations (FDA, EMA, HIPAA, etc.) mandate data
governance, audit trails, and transparency for any system touching sensitive health data or
regulated processes. These hurdles have made Al integration complex and risk-prone despite
high interest.

Enter the Model Context Protocol (MCP) — an emerging open standard designed to tackle
these challenges by enabling AI/ML model interoperability with data and tools. In simple terms,
MCP provides a standardized way for Al systems (like large language model assistants or other
ML agents) to connect with external data sources and services in a secure, controlled, and
reproducible manner (Introducing the Model Context Protocol \ Anthropic) (Model Context
Protocol: the new HTTP for Al agents-Medium). This report delves into MCP's relevance for
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pharma, biotech, and life sciences, exploring how it addresses regulatory/data governance
needs and unlocks concrete use cases from R&D to clinical care. We will cover:

e What MCP is and why it matters for Al/ML interoperability
* Regulatory and data governance challenges in pharma and how MCP helps solve them

* Use cases in biotech research, pharma R&D, clinical trials, digital pathology, and
personalized medicine (with examples and case studies)

o Technical and operational benefits of MCP (model traceability, auditability, reproducibility,
etc.)

* Integration with FAIR data principles and compliance frameworks (FDA, EMA
expectations)

e Ecosystem and tooling around MCP (vendors, open-source tools, connectors)

Throughout, we cite reputable sources and include industry statistics to provide a
comprehensive, up-to-date view. Tables are provided to summarize MCP's features vs. legacy
approaches, and to map MCP applicability to key use cases for clarity.

What is the Model Context Protocol (MCP)?

Model Context Protocol (MCP) is an open standard (introduced by Anthropic in late 2024) for
connecting Al models — especially Al assistants or "agent” systems — with the data sources and
tools they need to operate (Introducing the Model Context Protocol \ Anthropic) (Model Context
Protocol (MCP) - A Deep Dive - WWT). In essence, MCP defines a uniform client—server
framework: data or tool providers run an MCP server exposing certain functions or data, and Al
applications act as MCP clients that can query these servers. This enables a secure, two-way
exchange of information between Al models and external systems. Instead of building custom
integrations for each data source or API, developers can use MCP’s standardized interface,
making tools **“plug-and-play” across different Al models and platforms (Model Context
Protocol: the new HTTP for Al agents-Medium). As one observer put it, MCP is like “the new
HTTP for Al agents” — a universal communication protocol that could connect countless Al
agents to innumerable data sources on an “agentic web” (Model Context Protocol: the new
HTTP for Al agents-Medium) (Model Context Protocol: the new HTTP for Al agents-Medium).

MCP's core purpose is to improve Al interoperability and context access. Modern Al models
(like large language models, LLMs) are powerful but historically operate in isolation, limited to
the data in their training set or what the user provides in a prompt (Introducing the Model
Context Protocol \ Anthropic). Every time an Al needs to access a new database or service,
developers had to glue together bespoke code or use specialized frameworks, which is
inefficient and unscalable (Introducing the Model Context Protocol \ Anthropic). MCP
addresses this by providing a universal connector: if a data source has an MCP server (for
example, wrapping a clinical trials database or a file repository), any MCP-aware Al agent can
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discover and use it without additional custom code (Introducing the Model Context Protocol \
Anthropic) (Model Context Protocol: the new HTTP for Al agents-Medium). This dramatically
simplifies integration efforts and promotes reusability. As Anthropic's introduction explains,
“MCP replaces fragmented integrations with a single protocol”, allowing Al systems to reliably
access the data they need (Introducing the Model Context Protocol \ Anthropic) (Introducing the
Model Context Protocol \ Anthropic).

How MCP works: In practical terms, MCP standardizes how an Al agent invokes external
tools/functions and how those tools describe their capabilities. For example, a pharma company
could implement an MCP server for its compound database, offering functions like
search_compounds Or get_experiment_results . An Al research assistant (the MCP client) can
call those functions via MCP, passing parameters (e.g. a target protein name) and receiving
structured results securely. Under the hood, MCP ensures every tool has a self-describing
interface (name, inputs, outputs, description) that the Al model can understand and invoke
(Introducing Model Context Protocol (MCP) in Copilot Studio: Simplified Integration with Al Apps
and Agents-Microsoft Copilot Blog) (Model Context Protocol: the new HTTP for Al agents-
Medium). The architecture typically involves an MCP client library within the Al system that
handles discovery of available tools, authentication, sending requests, and receiving responses
- all following the MCP specification. Crucially, MCP is model-agnostic and platform-agnostic:
it's open-source and intended for adoption by any Al vendor or developer (Anthropic, OpenAl's
systems, open-source LLMs, etc.) (Model Context Protocol: the new HTTP for Al agents-
Medium). Early adopters include companies like Block (Square) and development platforms such
as Replit and Sourcegraph, which integrated MCP to let their Al agents retrieve context from
internal docs or code repositories with ease (Introducing the Model Context Protocol \
Anthropic). Microsoft has also embraced MCP in its Copilot Studio, allowing enterprise users to
add Al apps and agents via MCP with a few clicks (Introducing Model Context Protocol (MCP)
in Copilot Studio: Simplified Integration with Al Apps and Agents-Microsoft Copilot Blog). In
short, MCP provides a common language for Al and data systems to talk to each other,
emphasizing security and standardization.

MCP vs. legacy approaches: To better illustrate MCP’s value, the table below compares MCP's
features to legacy integration methods (like custom one-off connectors or ad-hoc retrieval

pipelines):
- Legacy Integration MCP-Based Approach
Feature/Capability .
(pre-MCP) (Standardized)
Standardization None — each tool or High — uses a universal protocol

data source requires a spec for all tools/data. One
bespoke APl integration standard for all integrations

or plugin. No common (Introducing the Model Context
protocol, leading to Protocol \ Anthropic).
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Feature/Capability

Interoperability

Security &
Authentication

Two-Way Data
Exchange
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Legacy Integration
(pre-MCP)

fragmentation
(Introducing the Model
Context Protocol \
Anthropic).

Limited — connectors
are tied to specific
models or platforms
(not easily reusable).

Varies — custom auth
for each integration;
potential
inconsistencies or
weaker controls.

Often one-way (e.g.
retrieval only) or
limited. Writing back
requires extra custom
code.

Model Context Protocol (MCP) in Pharma

MCP-Based Approach
(Standardized)

Strong — MCP tools are self-
contained and can be accessed by
any MCP-compatible Al agent
(Model Context Protocol: the new
HTTP for Al agents-Medium).

Built-in — supports secure auth
(e.g. OAuth2/OIDC) uniformly.
Enterprise governance (VPC, DLP)
can be applied centrally
(Introducing Model Context
Protocol (MCP) in Copilot Studio:
Simplified Integration with Al Apps
and Agents-Microsoft Copilot Blog)
(MCP Toolbox for Databases
(formerly Gen Al Toolbox for
Databases) now supports Model
Context Protocol (MCP)-Google
Cloud Blog).

Two-way by design — Al can not
only read from but also (where
appropriate) write to or trigger
actions in external systems (Model
Context Protocol (MCP) Can Help
Al Agents Make EHRs User
Friendly) (Model Context Protocol
(MCP) Can Help Al Agents Make
EHRs User Friendly).
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Legacy Integration
(pre-MCP)

Fragmented — context
(data fetched) may not
persist across sessions;
each integration might
handle history
differently.

Ad-hoc - developers

must manually log API
calls; difficult to get a
unified audit trail.

Low — re-running a
process requires
replicating all custom
integration steps;
context might be lost.

High — glue code for
each new data source;

Model Context Protocol (MCP) in Pharma

MCP-Based Approach
(Standardized)

Persistent — MCP provides a way to
maintain and share context across
steps and tools, enabling
consistent memory and multi-step
workflows (The Missing Layer: Why
Model Context Protocol (MCP) Is
the Strategic Key to Enterprise-
Ready Agentic Al) (The Missing
Layer: Why Model Context Protocol
(MCP) Is the Strategic Key to
Enterprise-Ready Agentic Al).

Unified — MCP interactions can be
logged in a standard format,
providing an audit trail of all
data/model interactions (The
Missing Layer: Why Model Context
Protocol (MCP) Is the Strategic Key
to Enterprise-Ready Agentic Al)
(The Missing Layer: Why Model
Context Protocol (MCP) Is the
Strategic Key to Enterprise-Ready
Agentic Al).

High — with MCP, the exact context
(inputs, outputs, tool versions) can
be captured, so you can
reconstruct model decisions or
rerun with the same parameters
(The Missing Layer: Why Model
Context Protocol (MCP) Is the
Strategic Key to Enterprise-Ready
Agentic Al).

Lower — build once against MCP.
Many pre-built connectors
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Legacy Integration MCP-Based Approach

Feature/Capabilit .
[Capability o McP) (Standardized)
significant maintenance available (e.g. for databases,
as APIs change. Google Drive, Slack) that can be
reused (Introducing the Model
Context Protocol \ Anthropic).
. . Scalable — new MCP servers can
Brittle — adding or . ]
o . . be added without changing the
. updating integrations is ] ) ) ]
Maintenance & . . . client logic. Multiple tools work in
. labor-intensive; scaling )
Scaling harmony via one orchestrated

to many tools is ) )
interface (Introducing the Model
complex. )
Context Protocol \ Anthropic).

Table 1: Comparison of legacy point-to-point integration vs. the standardized MCP approach.

As shown above, MCP provides clear advantages in interoperability, security, and
manageability over traditional approaches. It is essentially an “API for all APIs"” in an
organization — a consistent layer where Al models can access heterogeneous systems with
minimal friction, and with all interactions centrally governable and auditable.

Regulatory and Data Governance Challenges in Pharma
(and How MCP Helps)

Pharmaceutical and biotech organizations operate in one of the most heavily regulated data
environments. Any Al or ML solution in these domains must navigate a web of regulations and
guidelines aimed at ensuring patient safety, data privacy, and scientific integrity. Key challenges
include:

o Data Privacy & Security: Patient health data is protected by laws like HIPAA in the U.S. and
GDPR in Europe. R&D data is highly sensitive intellectual property. Ensuring that Al models
only access authorized data and do not leak it is paramount.

e Compliance and Auditability: In drug development and clinical trials, all processes and
analyses may fall under GxP (Good Practice) regulations — e.g., Good Clinical Practice (ICH
GCP), Good Laboratory Practice, etc. Regulators (FDA, EMA) expect a full audit trail of how
data is used and how results are generated. For instance, FDA's guidelines on Al in drug
development call for Al models to be “transparent, reproducible and suited to their specific
context,” with sponsors required to document data sources, model parameters, and
results (How FDA's Al Draft Guidance Aims to Bring Transparency to Drug Development -
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Xtalks). Any Al-generated insight used in submissions must be explainable and reproducible
on demand.

o Data Governance & Silos: Pharma companies have vast data silos — research databases,
clinical trial management systems, EHRs, lab systems. Often these aren't integrated.
Traditional approaches to connect them (custom ETLs, data lakes, or manual exports) can
violate data integrity if not carefully controlled. Governance policies require controlling
who/what can access each dataset and how to prevent unauthorized usage (e.g., preventing
an Al from using patient data inappropriately).

» Validation of Al Tools: In regulated environments, even software tools must often be
validated (e.g., computer system validation for Part 11 compliance). If an Al system uses an
external tool or data source, each integration point might need validation or at least
documented testing to ensure it works as intended consistently.

MCP, by design, can alleviate many of these regulatory and governance pain points:

e Standard Security Controls: MCP was built with enterprise security in mind. Because all
connections funnel through a defined protocol, organizations can enforce uniform security
measures - e.g., requiring OAuth2 authentication for any MCP tool access, using virtual
private network (VPC) controls and Data Loss Prevention (DLP) policies for all MCP
traffic (Introducing Model Context Protocol (MCP) in Copilot Studio: Simplified Integration
with Al Apps and Agents-Microsoft Copilot Blog). Microsoft’'s implementation explicitly
allows MCP connectors to inherit enterprise security controls like network isolation and DLP
(Introducing Model Context Protocol (MCP) in Copilot Studio: Simplified Integration with Al
Apps and Agents-Microsoft Copilot Blog). This means a pharma IT team can set one
security policy for the MCP interface (such as role-based access to certain data tools) and
trust that any Al agent using MCP will adhere to it. In contrast, without MCP, each custom
integration might bypass or inconsistently implement security checks.

o Audit Trails and Logging: MCP interactions can be centrally logged, creating a detailed
audit trail of what the Al accessed and when. Every query an Al agent makes to an MCP
server can be recorded (with timestamp, requesting user/agent, parameters, and response).
This is crucial for compliance. For example, if an Al-driven analysis is used in a clinical trial,
auditors can later review exactly which data the Al saw and how it arrived at its conclusions.
MCP's emphasis on context traceability means decisions can be traced back to specific
inputs or instructions (The Missing Layer: Why Model Context Protocol (MCP) Is the
Strategic Key to Enterprise-Ready Agentic Al). In highly regulated workflows (e.g.
pharmacovigilance case processing), such traceability is invaluable.

e Reproducibility and Versioning: MCP makes it easier to capture the entire context of an Al
operation — not just model outputs, but also which tools (and which versions of those tools
or datasets) were used. This addresses reproducibility mandates. For instance, if an Al
model screens drug candidates and pulls assay results via MCP, the exact dataset version
and query parameters are known. Later, one can re-run the process (with the same MCP
connections and perhaps the same model version) to reproduce the outcome, satisfying
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regulators who demand that results be reproducible and not one-off black boxes (The
Missing Layer: Why Model Context Protocol (MCP) Is the Strategic Key to Enterprise-Ready
Agentic Al). In fact, best practices are emerging for MCP versioning strategies to ensure
every tool and model update is tracked for governance (MCP Model Versioning Strategies
for Enterprise Al - BytePlus).

¢ Fine-Grained Access Control: With MCP, data providers can expose only specific allowed
functions. This acts as a whitelist for Al data access. For example, an EHR MCP server
might allow an Al agent to retrieve current medications and lab results for a patient (for
decision support use case), but not allow access to psychotherapy notes or other highly
sensitive fields. By codifying this in the MCP server, compliance teams can ensure the Al
cannot stray beyond approved data. This approach aligns with the principle of least
privilege and eases concerns of Al inadvertently accessing unauthorized information.

o Compliance with FAIR and Standards: (Detailed in a later section) The use of a standard
protocol like MCP aligns with data standards that regulators appreciate. FDA and EMA have
both advocated for data standardization and model transparency. MCP provides a
structured, consistent method of integrating data, which can simplify the
validation/qualification of Al systems. Instead of validating a dozen bespoke interfaces, a
firm could validate the MCP framework once and then onboard new data sources faster
under that umbrella.

It's important to note that MCP is not a magic bullet for regulatory compliance - organizations
still must apply proper validation, ensure data quality, and govern model behavior. However, MCP
gives teams a powerful tool to enforce consistency and control in how models interact with
data. As Mark Braunstein (a health informatics expert) noted, MCP can serve as the “last mile
piping” between healthcare data sources (like FHIR servers for EHR data) and Al, while
standardizing the interface and authentication so that compliance and privacy are
manageable (Model Context Protocol (MCP) Can Help Al Agents Make EHRs User Friendly)
(Model Context Protocol (MCP) Can Help Al Agents Make EHRs User Friendly). By using OAuth2
and other standardized auth in MCP, for example, an Al agent accessing patient data via MCP
can be treated similarly to any other healthcare app in terms of audit and consent (Model
Context Protocol (MCP) Can Help Al Agents Make EHRs User Friendly).

In summary, MCP addresses many pharma data governance challenges by enabling secure,
monitored, and standardized data access for Al models. It reduces the integration sprawl
that often worries compliance officers, consolidating it into a controllable layer. This is
particularly beneficial as companies strive to meet FDAJEMA expectations for Al transparency
- e.g., documenting how an Al model got the information it used to make a recommendation
(How FDA's Al Draft Guidance Aims to Bring Transparency to Drug Development - Xtalks). With
MCP, generating such documentation is more straightforward, since each model query to a
database or tool is a discrete, logged event following a standard format.
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MCP Use Cases in Biotech, Pharma R&D, and Healthcare

How can MCP be applied in real-world scenarios in pharmaceuticals, life sciences, and biotech?
Below we explore several high-impact domains — from early research to clinical care — where
MCP can make a difference. These examples illustrate concrete Al workflows that benefit from
MCP's interoperability, along with any known case studies or prototypes.

Pharma R&D and Biotech Research

In drug discovery and biotech research, scientists and Al models need to draw from a wide
variety of data sources: chemical libraries, bioassay databases, genomic datasets, scientific
literature, patents, and internal experimental results. Traditionally, building an Al assistant that
can seamlessly fetch information from all these sources is extremely challenging. MCP offers a
solution by allowing researchers to stand up MCP servers for each knowledge source and
equipping an Al research assistant with an MCP client to use them.

Potential R&D use cases:

o Literature and Data Mining: Imagine a drug discovery team using an LLM-based assistant
to answer research questions. A scientist might ask, “What are known inhibitors of protein
XYZ that were reported in the last 5 years?” With MCP, the assistant could invoke a
literature search tool connected to PubMed or an internal publication repository. For
example, BioMCP, an open-source MCP server by GenomOncology, provides tools to query
biomedical literature and clinical trials databases (BioMCP) (BioMCP). An Al assistant like
Anthropic's Claude can use BioMCP to perform a PubMed search on the fly and retrieve the
latest papers, which the LLM then summarizes (BioMCP). This far surpasses a vanilla LLM
that only knows training data up to a cutoff date — now the model can always consult current
research. BioMCP also connects to ClinicalTrials.gov and genomic variant databases,
enabling complex queries (e.g. find trials for a condition with a certain genetic marker)
directly within a conversation (BioMCP) (BioMCP).

o Compound Database Queries: A biotech company can expose its compound registry or
screening results via an MCP server. An Al agent could have a find_compounds action to
search molecules by substructure or property, and a get_assay_data action to pull
experimental results. This allows an ML model to dynamically fetch the exact data needed
for analysis or hypothesis generation. For instance, an "Al lab assistant” might automatically
retrieve all IC50 values for compounds similar to a query structure, then suggest which look
promising — all by calling MCP tools. Traceability is ensured: each retrieved value can be
traced to the database query.

o Lab Data Access: Researchers often need to check protocols or prior results from
electronic lab notebooks (ELNs) or LIMS (Laboratory Information Management Systems). An
MCP connector could bridge an Al agent to the ELN’s API, so a scientist could ask in natural
language, "Did we ever test compound ABC in a mouse model?" and the agent can fetch the
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relevant experiment note or data if it exists. Because MCP standardizes the interaction, the
ELN vendor or IT team could provide this connector without exposing the entire database -
just a controlled query interface.

Case Example — BioMCP: The BioMCP project is a real-world illustration of MCP's use in life
sciences R&D. BioMCP (Biomedical Model Context Protocol) is an MCP server toolkit that
connects Al assistants to authoritative biomedical data sources, including literature (via
PubMed/PubTator), clinical trials, and genetic variant databases (BioMCP) (BioMCP). It was
announced in 2024 by GenomOncology to aid biomedical research assistants. Using BioMCP, an
Al like Claude can seamlessly retrieve, for example, all registered clinical trials for a given
disease or get detailed information on a genomic variant's significance (BioMCP) (BioMCP). This
is done through standardized MCP "tools"” such as trial_searcher Or variant_details that
hide the complexities of querying those databases (BioMCP) (BioMCP). For researchers, this
means they can interact with an Al in plain language, while behind the scenes the Al is pulling
up-to-the-minute data from specialized sources. Such capabilities greatly enhance productivity
(no need to manually visit multiple websites or write queries), and ensure the data used by the
Al is current and sourced from vetted databases. It's easy to see how this could speed up
tasks like literature reviews, target identification, or surveying the competitive landscape of drug
development.

Beyond BioMCP, we can expect pharma R&D organizations to develop their own MCP servers for
proprietary data. A large pharma might create MCP endpoints for internal chemical libraries or
high-throughput screening results. By doing so, they encapsulate sensitive data behind a
controlled interface - the Al can ask for specific info but cannot free-form browse everything
(mitigating risk). All queries could be logged and approved, aligning with internal data
governance. In essence, MCP can turn an organization's data lake into an Al-accessible
knowledge lake, without compromising compliance.

Clinical Trials and Drug Development

Clinical development is another area poised to benefit from MCP-enabled Al. Clinical trials
generate huge volumes of data and documentation — protocols, investigator brochures, patient
enrollment stats, adverse event reports — typically stored in various systems (CTMS, EDC, safety
databases). Stakeholders (from clinical scientists to trial monitors) often need to query this
information to make decisions. Al agents integrated via MCP could streamline many tasks:

e Trial Design and Protocol Assistance: An Al agent could be used during trial design to
answer questions like, "What inclusion criteria have been used in past trials for similar
indications?" If past trial protocols are stored in a repository, an MCP server could let the Al
search those documents. Alternatively, connectors to external data like ClinicalTrials.gov (as
provided by BioMCP) allow searching for similar trials to glean best practices (BioMCP). This
helps trial designers avoid redundant work and align with precedent.
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« Patient Recruitment and Eligibility Checking: Companies like Sanofi have already
explored Al for patient recruitment (e.g., using OpenAl tech to match patients to trials) (How
FDA's Al Draft Guidance Aims to Bring Transparency to Drug Development - Xtalks). With
MCP, one could formalize this: an Al agent might connect to hospital EHR systems via an
MCP FHIR server to find patients who meet a trial's criteria. FHIR (Fast Healthcare
Interoperability Resources) is a standard for health data APIs, and an MCP server could
wrap a FHIR interface so that the Al can securely query patient datasets. In fact, experts
suggest “MCP should standardize tool interfaces between data sources — such as FHIR
servers —and LLMs”, making it much easier to build healthcare agents that adhere to
interoperability standards (Model Context Protocol (MCP) Can Help Al Agents Make EHRs
User Friendly). For compliance, such queries would be done under proper patient consent
and data usage agreements, of course, but MCP can enforce that by requiring the Al to
authenticate as a user with the right permissions.

* Monitoring and QA: Trial monitoring involves checking data quality and patient safety in
near real-time. An Al copilot for trial monitors could use MCP connections to the EDC
(Electronic Data Capture) system. For example, the agent might periodically query, “Have
there been any serious adverse events (SAEs) reported in trial X in the past week?" or “List
all active patients overdue for a lab test.” The MCP server for the EDC would return
structured results, and the Al could then flag issues or summarize trends. This kind of
automation can greatly reduce manual data slogging. Additionally, every query the Al makes
is logged, so it's auditable what information was accessed.

» Regulatory Document Preparation: When assembling submission dossiers or reports (like
an FDA New Drug Application), teams need to pull in various data and text from systems. An
Al agent could fetch required elements (say, latest efficacy data from a stats database, or
the text of a specific protocol deviation from a log) via MCP, and even help draft summaries.
Here MCP ensures the source of truth is tapped directly, reducing the chance of using
outdated info. Because MCP tools are self-describing and versioned, the team knows
exactly which system and data snapshot was used in the Al-generated content, aiding
verification.

A case in point for this domain is the use of MCP in healthcare chatbot pilots for EHRs. While
not a public pharma trial example, a LinkedIn article by Mark Braunstein envisioned using MCP to
turn an EHR into an Al agent interface (Model Context Protocol (MCP) Can Help Al Agents Make
EHRs User Friendly) (Model Context Protocol (MCP) Can Help Al Agents Make EHRs User
Friendly). He notes that physicians suffer “click fatigue” navigating EHRs, and an Al agent could
improve EHR usability by fetching relevant patient info on request (Model Context Protocol
(MCP) Can Help Al Agents Make EHRs User Friendly) (Model Context Protocol (MCP) Can Help
Al Agents Make EHRs User Friendly). MCP would allow that Al agent to connect to the EHR and
other systems (medication knowledge bases, etc.) in a standardized way (Model Context
Protocol (MCP) Can Help Al Agents Make EHRs User Friendly) (Model Context Protocol (MCP)
Can Help Al Agents Make EHRs User Friendly). By extension, in clinical trials, study personnel
could use an Al agent to query the trial database (“What's the current enrollment at site 10?")
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instead of manually running reports. The 21st Century Cures Act in the U.S. mandates that
healthcare systems provide APIs for data access; MCP could ride on those APIs (like FHIR) to let
Al safely interact with patient and trial data (Model Context Protocol (MCP) Can Help Al Agents
Make EHRs User Friendly). The end result is improved efficiency and potentially better oversight
(since the Al can watch for anomalies continuously).

Digital Pathology and Medical Imaging

Digital pathology refers to the practice of converting biopsy slides into digital images and using
software (including Al) for analysis. It's a field rapidly adopting Al for tasks like image analysis
(e.g., detecting tumor cells) and workflow support. MCP can enhance digital pathology Al
applications by integrating them with other data and tools, as well as by orchestrating
complex analyses:

« Integrated Image Analysis: Consider a pathology Al system that detects cancer in slides.
With MCP, this system could be connected to patient records and research knowledge. For
example, an Al could analyze an image to classify a tumor, and then automatically pull
relevant context: the patient’s genomic data (via an MCP server to a genomics database) to
see if they have mutations, or clinical guidelines (via an MCP tool for NCCN or similar) to
suggest treatment options. This transforms a narrow Al into a broader assistant. A
pathologist could ask, "Al, what does this slide show and are there any clinical trials for this
tumor profile?" The Al would use image analysis internally, then query a trials database via
MCP to find matches. Each step (analysis result, trial query) is documented through MCP
calls, which is important for medical validation and accountability.

e Cross-System Communication: Pathology labs often use LIS (Lab Information Systems)
for case data and PACS for imaging. An Al agent could coordinate between these via MCP. If
a lab implements an MCP server on top of their LIS, an Al can fetch patient case history
while examining images from the PACS (perhaps via another MCP connector). This
interoperability means the Al's decisions are informed by a holistic view, not just a single
input. MCP'’s standardized interface is key — it would allow even different vendors' systems
to connect as long as they adhere to the protocol.

o Teaching and Reference: Digital pathology involves comparing new cases with prior
examples (archives) or reference atlases. An MCP connector could give an Al access to a
hospital’s archive of pathology images or a reference image library. The Al could retrieve
“similar cases” to show the pathologist for reference. Because MCP can handle binary data
(like images) if defined in the tool spec, it could even retrieve thumbnail images or reports
associated with them. (This might involve streaming data, which MCP supports through its
request/response structures).

o Workflow Automation: Routine tasks like reporting negative results or requesting additional
stains could be streamlined. For instance, if an Al finds no cancer in a slide, it might
automatically call an MCP tool to draft a report or notify the LIS. These actions would be
predefined by the lab as allowed MCP functions. Each action is traceable and requires
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certain conditions (perhaps an Al confidence above threshold). The benefit is speed and
consistency, with the pathologist remaining in control to review Al outputs.

While specific public case studies of MCP in pathology are not yet available (given MCP's
newness), the potential aligns with the general direction of the field. Notably, the integration of
Al with hospital systems via standards is already a trend (e.g., use of DICOM standards for
imaging Al). MCP could further facilitate this by acting as a bridge between Al and existing
standards. A blog on healthcare chatbots highlights that connecting LLMs with FHIR (the
healthcare data standard) via MCP significantly improves their capability to deliver relevant info
in context (Model Context Protocol: How It is Changing Healthcare Chatbots) (Model Context
Protocol (MCP) Can Help Al Agents Make EHRs User Friendly). Analogously, connecting an Al
pathology tool with hospital data via MCP could improve diagnostic accuracy and
personalization of pathology reports.

Lastly, from a regulatory standpoint, pathology Al used for diagnoses is often a medical device
(regulated by FDA or CE marking). MCP's logging and standardization would help in validation —
one could demonstrate that the Al only uses approved data sources and that all outputs can be
traced. This could speed up regulatory acceptance of complex multi-input Al systems in
diagnostics.

Personalized Medicine and Clinical Decision Support

Personalized medicine aims to tailor treatment to individual patient characteristics (genomic,
clinical, lifestyle). Al is increasingly seen as a key enabler, digesting large patient datasets to
recommend personalized insights. MCP can play a pivotal role in clinical decision support Al by
linking models to the myriad of patient-specific data required, in real time, under strict privacy
controls.

Use case scenarios:

e Al Physician’s Assistant: Picture a physician using a voice-activated Al assistant during a
patient encounter. The doctor might ask, “"What does the latest lab work show, and are there
any flagged concerns?" The Al (running on a tablet or smart speaker in the exam room)
would use MCP to query the hospital's lab system and EHR for that patient’s recent labs. It
might also cross-reference guidelines: e.g., if potassium is high, query a knowledge base via
MCP to suggest management steps. Because this involves PHI (protected health info),
MCP'’s security and auditing are critical — each data request is permissioned and
recorded. The assistant might also pull medication history, allergy info, etc., each via MCP
connectors to the appropriate systems. This “digital assistant” concept is greatly enhanced
by MCP’s ability to unify multiple data sources on the fly. Instead of separate apps for
labs, meds, etc., the doctor interacts with one Al that behind the scenes hits all relevant
databases in a standard way.
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e Genomic Data Integration: Personalized medicine often relies on genomic or molecular
profiling of patients. Genomic data is typically stored in specialized databases or files. An Al
model interpreting a patient’s cancer might need to retrieve the patient's tumor gene panel
results and then find if any detected mutation has an associated targeted therapy. MCP can
facilitate this by connecting to a genomic data store (e.g., via an MCP server on top of a
service like MyVariant.info or a private genomic DB) (BioMCP) (BioMCP) and to knowledge
bases of drug-gene interactions. For instance, if a patient has a BRCA1 mutation, the Al
could call a get_variant_info tool (MCP) to learn that BRCA1 is associated with certain
cancers and then call a search_clinical_guidelines tool for recommended treatments
(like PARP inhibitors). All of this occurs within a single Al session, but touching multiple
systems. The result is a comprehensive, personalized treatment suggestion for the
oncologist, with citations and data pulled from authoritative sources.

o Patient-Facing Health Bots: Personalized medicine isn't just for providers — patients use Al
chatbots for health information too. MCP can ensure these bots give patient-specific
answers safely. For example, a patient could ask a chatbot, "According to my last blood
test, how is my cholesterol?" The bot, if connected via MCP to the lab results (with proper
patient consent and authentication), can retrieve the actual values and provide an
interpretation in plain language. Without MCP, chatbots are usually generic or rely on the
patient manually inputting data. With MCP, the bot can fetch data (findable via standard
identifiers like patient ID) from personal health records or devices. Notably, one integration
firm highlighted how MCP could revolutionize healthcare chatbots by “integrating FHIR,
enhancing communication, and improving patient outcomes” (Model Context Protocol: How
It is Changing Healthcare Chatbots). By using the FHIR standard through MCP, chatbots can
securely access EHR data and even update records. This two-way capability might let a
patient’s Al agent log their symptom updates to the record or schedule an appointment via
an MCP-connected scheduling system.

Example: Mindbowser's HealthConnect blog (2025) discussed how MCP-enabled health
chatbots can connect to EHR data via FHIR to deliver personalized responses (Model Context
Protocol (MCP) Can Help Al Agents Make EHRs User Friendly) (Model Context Protocol (MCP)
Can Help Al Agents Make EHRs User Friendly). They break down how earlier generation bots
were limited, but now an MCP-driven bot can combine multiple tools: e.g., fetch patient data,
check a drug database, and send a message - all within one conversation (Model Context
Protocol: How It is Changing Healthcare Chatbots) (Model Context Protocol (MCP) Can Help Al
Agents Make EHRs User Friendly). They emphasize that without a standardized approach,
connecting an LLM to multiple healthcare tools was “frustrating and cumbersome” (Model
Context Protocol: How It is Changing Healthcare Chatbots) — MCP solves that by being a
universal translator between the Al and healthcare systems. This directly speaks to
personalized medicine where each query might involve cross-referencing personal data with
general medical knowledge.

From a compliance perspective, personalized medicine Al usage triggers strong oversight: e.g.,
any recommendation for a treatment might need to be backed by evidence. MCP helps here by
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providing clear documentation of what data and guidelines the Al used to formulate an
answer. An Al's suggestion can be accompanied by references (literature it pulled via MCP) or a
summary of patient data (from EHR via MCP) that led to it. This transparency is exactly what
regulators and clinicians need to trust Al in patient care. Furthermore, using MCP to integrate
with standards like FHIR means the solution leverages the existing compliant infrastructure of
healthcare data exchange, which is more likely to satisfy regulators (FDA has signaled the
importance of using accepted standards and ensuring reliability of outputs (How FDA's Al Draft
Guidance Aims to Bring Transparency to Drug Development - Xtalks)).

Summary of MCP Use Cases

To recap the diverse scenarios described, below is a table mapping key use cases to how MCP is
applied and the benefits achieved:

Use Case
Domain

Pharma R&D
and Biotech

Clinical Trials

© 2025 IntuitionLabs.ai. All rights reserved.

Example MCP Applications

Al literature review: LLM uses MCP to
query PubMed, patents, and internal
databases for latest findings
(BioMCP).

Data mining: Al agent pulls
compound data and assay results via
MCP connectors to internal R&D
databases.

BioMCP toolkit: Provides ready-made
tools for trials, publications,
genomics that an Al can invoke in
research (BioMCP) (BioMCP).

Trial intelligence: Al queries
ClinicalTrials.gov via MCP for similar
studies when designing a new trial
(BioMCP).

Recruitment: Agent uses MCP to pull
patient data from EHR (FHIR API) to
match to trial criteria (Model Context
Protocol (MCP) Can Help Al Agents
Make EHRs User Friendly) (Model
Context Protocol (MCP) Can Help Al

MCP Benefits in Context

- Up-to-date knowledge:
Al always accesses current
data (no training lag)
(BioMCP).

— Silo bridging: One Al
assistant can fetch from
multiple sources in one
conversation.

- Reproducibility: Queries
are logged; findings
traceable to sources
(useful for scientific rigor).

— Efficiency: Automates
data lookup across trial
systems (saving time for
study teams).

— Compliance: Every data
access is controlled and
auditable (critical in GCP
environment).

- Better decisions: Al can
cross-reference external
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Use Case
Domain

Digital
Pathology

Personalized
Medicine

© 2025 IntuitionLabs.ai. All rights reserved.

Example MCP Applications

Agents Make EHRs User Friendly).
Monitoring: Al monitor checks data
via MCP (e.g. counts adverse events
in the CTMS).

Al diagnosis support: Pathology Al
uses MCP to fetch patient history and
relevant genomics when analyzing an
image (for context).

Case search: Al pulls similar past
cases from archive via MCP to help
pathologist compare.

Reporting: Al drafts reports and
updates LIS through MCP tools after
analysis.

Clinical assistant: Doctor's Al queries
multiple systems (labs, meds,
guidelines) via MCP during a patient
exam for real-time decision support
(Model Context Protocol (MCP) Can
Help Al Agents Make EHRs User
Friendly).

Genomic advisory: Al agent pulls
genomic results and cross-
references drug databases to
suggest targeted therapies.

Patient chatbot: Personal health bot
uses MCP to get user’s health data
(via patient portal API) and provide
tailored feedback (Model Context

Model Context Protocol (MCP) in Pharma

MCP Benefits in Context

knowledge (prior trials,
patient data) quickly to
inform trial design and
execution.

- Holistic analysis:
Combines imaging Al with
patient data for more
accurate, personalized
diagnoses.

- Seamless workflow:
Integrates LIS/PACS/other
tools so the pathologist
interacts with one Al
assistant.

— Traceable results: The
source of any info or image
used by the Al is known
(helpful for validation).

— Improved care: Al can
provide highly
individualized insights by
accessing the patient’s own
data alongside medical
knowledge.

- Interoperability: Bridges
EHR, genomic databases,
and medical knowledge
bases through one
interface.

— Trust and safety:
Standard protocol means
data is accessed with
proper permissions; advice
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Use Case

. Example MCP Applications MCP Benefits in Context
Domain
Protocol: How It is Changing is explainable with source
Healthcare Chatbots). data attached.

Table 2: MCP applicability by use case in pharma, biotech, and healthcare, with examples and
benefits.

These use cases underscore a common theme: MCP enables dynamic, context-rich Al
applications that were previously impractical in these domains. By federating queries across
data sources, MCP turns an Al model into a sort of “hub” orchestrating information flow. For
pharma and biotech, which rely on data-driven insights across multi-disciplinary fields, this
could be revolutionary. Importantly, MCP doesn’t require companies to uproot their existing
systems — it works as a layer on top, leveraging APls and databases already in place, but
standardizing how Al interacts with them. This means innovation can happen faster, without
reinventing integration each time.

Technical and Operational Benefits of MCP (Traceability,
Auditability, Reproducibility)

From an IT and data science perspective, MCP brings a number of technical benefits that are
especially valuable in enterprise and scientific settings:

* Model & Data Traceability: MCP introduces structured context logging for Al operations
(The Missing Layer: Why Model Context Protocol (MCP) Is the Strategic Key to Enterprise-
Ready Agentic Al) (The Missing Layer: Why Model Context Protocol (MCP) Is the Strategic
Key to Enterprise-Ready Agentic Al). Every time an Al model (agent) calls an MCP tool, that
action can be recorded with details like tool name, inputs, outputs, and timestamps. Over a
complex multi-step process, you get a complete trace of what the model did. This is a
game-changer for understanding and debugging Al behavior. In a drug discovery workflow,
for example, if an Al makes an unexpected recommendation, developers can trace back and
see exactly which inputs or retrieved data led to that decision (The Missing Layer: Why
Model Context Protocol (MCP) Is the Strategic Key to Enterprise-Ready Agentic Al). Such
traceability means Al outcomes are no longer mysterious “black boxes" — stakeholders can
audit how a conclusion was reached. This is not only useful for compliance (as discussed)
but also for scientific validation: researchers can verify that an Al looked at the appropriate
data, and not at something irrelevant or incorrect, when producing a result.

« Auditability and Governance: By having unified logs and a standardized interaction
pattern, MCP allows creation of audit reports and dashboards for Al usage. IT admins or

compliance officers can review logs to ensure no unauthorized data access occurred, or to

© 2025 IntuitionLabs.ai. All rights reserved. Page 18 of 28


https://healthconnect.mindbowser.com/model-context-protocol/#:~:text=Model%20Context%20Protocol%3A%20How%20It,communication%2C%20and%20improving%20patient%20outcomes
https://healthconnect.mindbowser.com/model-context-protocol/#:~:text=Model%20Context%20Protocol%3A%20How%20It,communication%2C%20and%20improving%20patient%20outcomes
https://healthconnect.mindbowser.com/model-context-protocol/#:~:text=Model%20Context%20Protocol%3A%20How%20It,communication%2C%20and%20improving%20patient%20outcomes
https://www.fluid.ai/blog/why-mcp-is-the-key-to-enterprise-ready-agentic-ai#:~:text=Memory%20That%20Doesn%E2%80%99t%20Disappear%3A%20Why,Context%20Traceability%20Is%20a%20Must
https://www.fluid.ai/blog/why-mcp-is-the-key-to-enterprise-ready-agentic-ai#:~:text=Memory%20That%20Doesn%E2%80%99t%20Disappear%3A%20Why,Context%20Traceability%20Is%20a%20Must
https://www.fluid.ai/blog/why-mcp-is-the-key-to-enterprise-ready-agentic-ai#:~:text=,and%20intent%20through%20memory%20references
https://www.fluid.ai/blog/why-mcp-is-the-key-to-enterprise-ready-agentic-ai#:~:text=,and%20intent%20through%20memory%20references
https://www.fluid.ai/blog/why-mcp-is-the-key-to-enterprise-ready-agentic-ai#:~:text=,and%20intent%20through%20memory%20references
https://www.fluid.ai/blog/why-mcp-is-the-key-to-enterprise-ready-agentic-ai#:~:text=,and%20intent%20through%20memory%20references
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=model-context-protocol-mcp-in-pharma.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=model-context-protocol-mcp-in-pharma.pdf

E IntuitionLabs Model Context Protocol (MCP) in Pharma

summarize how often a particular dataset was queried by Al. This level of oversight is much
harder when integrations are custom and scattered. MCP essentially brings Al-data
interactions into the fold of enterprise IT governance. It aligns with principles like 21 CFR
Part 11 in pharma (which requires audit trails for electronic records) — if an Al writes a result
back to a system via MCP, that action can be recorded in both the target system and the
MCP log, double ensuring the record is audit-trailed. Moreover, centralized logging aids in
incident investigations: if there's a suspicion of bias or error in an Al's output, one can
audit the context to identify the root cause (e.g., a faulty data source or a misuse of a tool).

e Reproducibility of Results: In scientific computing, reproducibility is crucial. MCP helps
ensure that an Al workflow can be reproduced end-to-end. Since the protocol can capture
not only the final answer but the entire sequence of tool calls and data retrieved, one can
replay those steps with the same model version to verify consistency. This is far superior to
trying to recreate an Al result after the fact by guesswork. Even months later, an
organization could take a log of an Al-driven analysis (say, an Al that produced a hypothesis
about a drug target by analyzing 10 sources) and rerun it — if the underlying data sources
are still accessible, MCP will fetch the same pieces of data and the model should reach the
same conclusion. If differences arise (e.g., data updated or model changed), those are
clearly identifiable. This level of reproducibility is often lacking in Al projects; MCP enforces
a form of methodological rigor akin to scripting an analysis pipeline in data science.

* Versioning and Change Management: MCP's design encourages explicit handling of
versions — whether it's versions of tools or even versioned context objects. Because an MCP
server can be updated independently of clients, it can advertise version info or changes.
Some ecosystem tools (like BytePlus's ModelArk or others) are looking at MCP version
registries (MCP Model Versioning Strategies for Enterprise Al - BytePlus). In practice, this
means if a data source changes (new schema, etc.), the MCP interface can either be
versioned or backward-compatible, and Al clients can adapt without breaking. It's analogous
to how web APIs version their endpoints. For pharma IT, which often deals with validated
systems, having predictable version control is important. MCP provides a framework to
introduce new capabilities or deprecate old ones in a controlled way across all Al
applications using it.

o Enhanced Model Quality (Reduced Hallucination): While not a governance feature per se,
by providing real data on demand, MCP can help reduce Al hallucinations (i.e., making up
facts). Instead of relying solely on the model’s internal knowledge (which might be outdated
or limited), the Al can query authoritative sources for facts. This makes the responses more
accurate and grounded. In a medical context, an Al that can quote the latest guideline or
clinical trial result via MCP is far less likely to output incorrect information than one guessing
from training data. MCP also helps maintain the contextual consistency across a
conversation or multi-step task, as the model can recall prior facts by reusing context from
earlier steps (for instance, storing an interim result as a variable via MCP's memory logging)
(The Missing Layer: Why Model Context Protocol (MCP) Is the Strategic Key to Enterprise-
Ready Agentic Al) (The Missing Layer: Why Model Context Protocol (MCP) Is the Strategic
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Key to Enterprise-Ready Agentic Al). All of this improves the reliability of Al — a key
operational goal.

o Simplified Debugging and Development: For Al engineers and data scientists, MCP can
simplify the development process. Instead of writing glue code for each data access, they
use a high-level MCP client library. And when something goes wrong, the uniform logs mean
they can debug whether the issue was with the model’s reasoning or with a particular tool
call. Imagine a scenario where an Al isn't giving the expected answer in a clinical QA system;
by checking the MCP log, a developer might find that the Al never called the drug database
tool because it didn't think it was available. That could lead to improving the prompt or tool
descriptions. In short, MCP makes the Al's “thinking process” visible and therefore
tunable.

From an enterprise architecture viewpoint, MCP essentially adds a “context layer” or “memory
layer” to Al systems. WWT's deep dive calls it “the shared connective tissue” enabling
persistent memory and coordination between agents and tools (The Missing Layer: Why Model
Context Protocol (MCP) Is the Strategic Key to Enterprise-Ready Agentic Al). This not only aids
traceability but also unifies complex workflows. Instead of siloed Al modules, you can have
multiple Al agents and tools collaborating via MCP, all recorded in one timeline (The Missing
Layer: Why Model Context Protocol (MCP) Is the Strategic Key to Enterprise-Ready Agentic Al)
(The Missing Layer: Why Model Context Protocol (MCP) Is the Strategic Key to Enterprise-Ready
Agentic Al). For example, one agent could fetch data, another verifies it, a third summarizes -
and MCP coordinates the hand-off, capturing each step. This level of orchestration was possible
before with custom code, but MCP makes it far easier and standardized.

To sum up, MCP's technical benefits — traceability, auditability, reproducibility — turn Al from a
"black box" into a transparent, governable system (The Missing Layer: Why Model Context
Protocol (MCP) Is the Strategic Key to Enterprise-Ready Agentic Al). In industries like pharma
and biotech, where validation and trust are paramount, this is a strategic enabler for scaling Al. It
addresses one of the biggest risks of deploying Al in critical processes: the inability to explain or
repeat its results (Why Model Context Protocol (MCP) Is the Strategic Key to Enterprise ...). With
MCP, every Al action can be traced and explained, boosting confidence among regulators,
scientists, and business leaders that Al can be used responsibly at scale.

Alighment with FAIR Data Principles and Compliance
Frameworks

The FAIR data principles (Findable, Accessible, Interoperable, Reusable) are widely promoted in
life sciences research and healthcare as guidelines for good data management. MCP strongly
aligns with and supports these principles:
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o Findable: FAIR advocates for clear identification and discovery of data. MCP helps make

data findable to Al agents by standardizing how data sources are described and accessed.
In an organization, MCP servers can register the datasets/tools they offer, effectively acting
like a catalog that Al (or even humans) can query. Instead of data being hidden in a silo only
known to a few, any authorized Al can discover it through the MCP ecosystem. For instance,
if there's an MCP server for "GenomicsDB", an Al can list available MCP tools and find that
resource. MCP doesn't by itself create metadata records like DOls, but it complements
findability by ensuring data sources are exposed in a consistent, searchable manner.

e Accessible: This principle is about access rights and using standardized protocols. MCP is
literally a standardized protocol for access. It is built on web technologies (often HTTP
under the hood) and uses modern auth (OAuth2, API keys, etc.), ensuring data can be
accessed when appropriate permissions are in place (MCP Toolbox for Databases (formerly
Gen Al Toolbox for Databases) now supports Model Context Protocol (MCP)-Google Cloud
Blog). By abstracting authentication and offering a uniform interface, MCP makes data more
readily accessible to those who should have access, while keeping it locked down from
others. It essentially operationalizes "accessible” by requiring that data providers implement
an access mechanism (the MCP server) that follows known conventions. Many scientific
databases could become more accessible if they added an MCP endpoint on top of existing
APIs, broadening the ease with which Al (and by extension humans) can get to the data.

o Interoperable: MCP shines here - interoperability is its raison d'étre. FAIR calls for use of
common standards and protocols so that data from different sources can interoperate. MCP
provides a common protocol that can wrap diverse underlying formats. A clinical data API,
a SQL database, and an image repository may all look different internally, but via MCP an Al
treats them similarly (issue a request, get structured data back). Also, MCP encourages use
of shared vocabularies and formats in tool definitions. For example, if two labs both create
an MCP tool for “get_patient_info", and they adhere to a common schema for patient data
(say FHIR resources or a shared JSON structure), then Al agents can interoperate across
those labs easily. The Oxford Global summary of FAIR states that the principles aim to
“standardise and enhance data management through unique identifiers and standardised
protocols” (FAIR Data Principles and Use Cases in Pharma). MCP is exactly such a
standardized protocol that can carry unique identifiers (e.g., using standard IDs for data
records in requests) — thus it acts as a FAIR enabler.

* Reusable: Data (and tools) become reusable when they are well-described and integrable in
new contexts. MCP promotes reusability by making tools modular and self-contained so
they can be plugged into any workflow (Model Context Protocol: the new HTTP for Al
agents-Medium). For example, a clinical trial search MCP tool built by one company could
be reused by another company’s Al assistant, as long as the underlying data is accessible.
Or within an organization, a carefully validated MCP connector to the adverse event
database can be reused across many Al applications (safety, medical affairs, etc.), rather
than each building their own connection. This avoids duplication and fosters a library of
reusable data connectors. Moreover, by preserving context, MCP allows reusing the
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results of one query in multiple ways (since it's logged and structured). FAIR also touches on
licensing and usage permissions as part of reusability — MCP can facilitate that by enforcing
those rules at the interface level (only allowing certain types of access or transformations).

In regulatory compliance terms, MCP helps organizations adhere to frameworks that emphasize
standardization and transparency. Regulators like the FDA and EMA have been pushing for
modernization of data practices:

e The FDA, through initiatives like the Technology Modernization Action Plan (TMAP) and
recent guidances, encourages adoption of common data standards and traceability. By
using MCP, a company demonstrates it is leveraging a state-of-the-art standard to integrate
Al, which could satisfy FDA reviewers looking for robust data management. The FDA's draft
guidance for Al in drug development, for example, expects that sponsors can “explain how
models are built, detail the data sources used” (How FDA's Al Draft Guidance Aims to Bring
Transparency to Drug Development - Xtalks). MCP directly supports this by logging data
source usage. If asked “"where did this Al get its data,” a sponsor could point to MCP logs
showing the exact databases and endpoints accessed.

« EMA (European Medicines Agency) similarly has published reflection papers on Al that call
for documentation of algorithms and data lineage. MCP'’s audit trails would be useful
documentation artifacts. Also, EMA and other bodies promote FAIR data sharing in
research (IMI initiatives, etc.), so using a FAIR-aligned approach like MCP can be seen as
contributing to that goal.

e Compliance frameworks like GxP data integrity (which use ALCOA+ principles: data should
be Attributable, Legible, Contemporaneous, Original, Accurate, etc.) can leverage MCP's
features. MCP records who (which agent/user) accessed what and when (attributable,
contemporaneous), ensures data isn't altered in transit (if using secure channels, original),
and provides structured results (legible, accurate). If an Al writes back to a system via MCP,
that action can be configured to include the Al's identity and reason, fulfilling attributable
and traceable requirements.

Another important aspect is vendor neutrality and ecosystem support, which indirectly ties to
compliance by avoiding lock-in and fostering peer-reviewed improvement. MCP being open-
source and embraced by multiple big players (Anthropic, Microsoft, Google, etc.) means it is less
likely to become a brittle, proprietary solution. Instead, it's evolving via community input (even a
preprint survey of MCP has emerged in academia (A Survey of the Model Context Protocol
(MCP): Standardizing ...)). This broad support means tooling around MCP (for monitoring,
validation, etc.) will grow. Already, Google Cloud’'s MCP Toolbox for Databases provides open-
source connectors to many databases with built-in OAuth2 security and OpenTelemetry
observability for logging (MCP Toolbox for Databases (formerly Gen Al Toolbox for Databases)
now supports Model Context Protocol (MCP)-Google Cloud Blog). The diagram below illustrates
this concept - a single MCP interface (Toolbox) can serve many database types (Postgres,
MySQL, BigQuery, etc.), simplifying secure access for Al agents:
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(MCP Toolbox for Databases (formerly Gen Al Toolbox for Databases) now supports Model
Context Protocol (MCP)-Google Cloud Blog) Figure: Google Cloud’s MCP Toolbox for Databases
acts as a unified MCP server for numerous data sources (MySQL, Postgres, BigQuery, Spanner,
etc.), enabling Al agents to query enterprise databases through a single standardized protocol
(MCP Toolbox for Databases (formerly Gen Al Toolbox for Databases) now supports Model
Context Protocol (MCP)-Google Cloud Blog) (MCP Toolbox for Databases (formerly Gen Al
Toolbox for Databases) now supports Model Context Protocol (MCP)-Google Cloud Blog). This
highlights MCP’s role in making diverse data accessible and interoperable for Al, with security
(OAuth2) and observability (OpenTelemetry) built-in (MCP Toolbox for Databases (formerly Gen
Al Toolbox for Databases) now supports Model Context Protocol (MCP)-Google Cloud Blog).

By integrating with enterprise observability tools (like OpenTelemetry in the example above),
MCP can also help organizations meet IT compliance and monitoring requirements — you can
track and audit Al data access just like you would any microservice in your architecture.

In summary, MCP aligns strongly with modern data management best practices (FAIR) and helps
meet regulatory expectations (standardization, transparency, auditability). It provides a practical
implementation layer for lofty principles. Life sciences companies striving for FAIR data
ecosystems and compliance can leverage MCP as a means to those ends: it makes data
integration machine-actionable and governed, which is exactly what standards bodies and
regulators are increasingly insisting upon (FAIR Data Principles and Use Cases in Pharma) (How
FDA's Al Draft Guidance Aims to Bring Transparency to Drug Development - Xtalks).

MCP Ecosystem and Tooling Landscape

Since its introduction, MCP has quickly gained traction, resulting in a growing ecosystem of
tools, vendors, and community efforts supporting it. This ecosystem is important for pharma and
biotech IT leaders to monitor, as it indicates the maturity and availability of solutions they can
leverage (rather than building from scratch).

Key players and contributions:

e Anthropic (Originator): Anthropic open-sourced MCP (spec and SDKs) and built support
into their Claude Al assistant and Claude Desktop application (Introducing the Model
Context Protocol \ Anthropic). They also provided reference MCP servers for common
systems (Google Drive, Slack, GitHub, etc.) (Introducing the Model Context Protocol \
Anthropic) to jumpstart the ecosystem. These allow any organization to quickly connect
those popular data sources to an Al agent using MCP. Anthropic’s leadership and open
approach mean MCP is not tied to one vendor’s product — even competitors are free to
adopt it (Model Context Protocol: the new HTTP for Al agents-Medium).

e Open-Source Community: There are numerous open-source projects around MCP:
o BioMCP (mentioned earlier) — focusing on biomedical data.

© 2025 IntuitionLabs.ai. All rights reserved. Page 23 of 28


https://cloud.google.com/blog/products/ai-machine-learning/mcp-toolbox-for-databases-now-supports-model-context-protocol
https://cloud.google.com/blog/products/ai-machine-learning/mcp-toolbox-for-databases-now-supports-model-context-protocol
https://cloud.google.com/blog/products/ai-machine-learning/mcp-toolbox-for-databases-now-supports-model-context-protocol#:~:text=MCP%20Toolbox%20for%20Databases%20,integrations%20that%20require%20custom%20integrations
https://cloud.google.com/blog/products/ai-machine-learning/mcp-toolbox-for-databases-now-supports-model-context-protocol#:~:text=MCP%20Toolbox%20for%20Databases%20,integrations%20that%20require%20custom%20integrations
https://cloud.google.com/blog/products/ai-machine-learning/mcp-toolbox-for-databases-now-supports-model-context-protocol#:~:text=PostgreSQL%2C%20Cloud%20SQL%20for%20MySQL%2C,connection%20pooling%2C%20authentication%2C%20and%20more
https://cloud.google.com/blog/products/ai-machine-learning/mcp-toolbox-for-databases-now-supports-model-context-protocol#:~:text=PostgreSQL%2C%20Cloud%20SQL%20for%20MySQL%2C,connection%20pooling%2C%20authentication%2C%20and%20more
https://cloud.google.com/blog/products/ai-machine-learning/mcp-toolbox-for-databases-now-supports-model-context-protocol#:~:text=Currently%2C%20Toolbox%20can%20be%20used,connection%20pooling%2C%20authentication%2C%20and%20more
https://cloud.google.com/blog/products/ai-machine-learning/mcp-toolbox-for-databases-now-supports-model-context-protocol#:~:text=Currently%2C%20Toolbox%20can%20be%20used,connection%20pooling%2C%20authentication%2C%20and%20more
https://oxfordglobal.com/discovery-development/resources/fair-data-principles-and-use-cases-in-pharma#:~:text=Edited%20by%20Ben%20Norris%20,16%20December%202022
https://xtalks.com/how-fdas-ai-draft-guidance-aims-to-bring-transparency-to-drug-development-4037/#:~:text=To%20comply%2C%20sponsors%20need%20to,used%20and%20share%20performance%20metrics
https://xtalks.com/how-fdas-ai-draft-guidance-aims-to-bring-transparency-to-drug-development-4037/#:~:text=To%20comply%2C%20sponsors%20need%20to,used%20and%20share%20performance%20metrics
https://www.anthropic.com/news/model-context-protocol#:~:text=,source%20repository%20of%20MCP%20servers
https://www.anthropic.com/news/model-context-protocol#:~:text=,source%20repository%20of%20MCP%20servers
https://www.anthropic.com/news/model-context-protocol#:~:text=Claude%203,GitHub%2C%20Git%2C%20Postgres%2C%20and%20Puppeteer
https://www.anthropic.com/news/model-context-protocol#:~:text=Claude%203,GitHub%2C%20Git%2C%20Postgres%2C%20and%20Puppeteer
https://medium.com/@mcunningham1440/model-context-protocol-the-new-http-for-ai-agents-9ebb7fbf8726#:~:text=Enter%20Anthropic%20with%20the%20Model,10%20a%20repository%20of
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=model-context-protocol-mcp-in-pharma.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=model-context-protocol-mcp-in-pharma.pdf

E IntuitionLabs Model Context Protocol (MCP) in Pharma

o MCP Toolbox for Databases by Google Cloud — an open-source MCP server for databases that
supports many SQL and NoSQL databases out-of-the-box (MCP Toolbox for Databases (formerly
Gen Al Toolbox for Databases) now supports Model Context Protocol (MCP)-Google Cloud Blog)
(MCP Toolbox for Databases (formerly Gen Al Toolbox for Databases) now supports Model
Context Protocol (MCP)-Google Cloud Blog). This is particularly relevant for enterprises, as it
means internal databases (from PostgreSQL to BigQuery) can be exposed to Al via a ready-made
solution, with Google adding security/observability features.

o Agent Development Kit (ADK) - also from Google, this framework for building multi-agent
systems supports MCP as a native interface for connecting agents to tools (MCP Toolbox for
Databases (formerly Gen Al Toolbox for Databases) now supports Model Context Protocol
(MCP)-Google Cloud Blog) (MCP Toolbox for Databases (formerly Gen Al Toolbox for Databases)
now supports Model Context Protocol (MCP)-Google Cloud Blog). It shows that toolmakers are
baking MCP into Al development workflows, so developers in pharma could use such kits to
construct compliant Al agents more easily.

o Other community contributions include MCP Inspectors (for testing MCP servers), client
libraries in various languages, and example servers (the GitHub repository for MCP lists many
community-created connectors).

e Major Tech Vendors:

o Microsoft: As of March 2025, Microsoft's Copilot Platform added support for MCP (Introducing
Model Context Protocol (MCP) in Copilot Studio: Simplified Integration with Al Apps and Agents-
Microsoft Copilot Blog). This means Microsoft's enterprise users can integrate their own
data/tools into Copilot (their Al assistant suite) using MCP, and Microsoft provides a connectors
marketplace for MCP servers (Introducing Model Context Protocol (MCP) in Copilot Studio:
Simplified Integration with Al Apps and Agents-Microsoft Copilot Blog). They emphasize that
MCP connectors in Copilot inherit enterprise governance, hinting at a robust implementation for
security (Introducing Model Context Protocol (MCP) in Copilot Studio: Simplified Integration with
Al Apps and Agents-Microsoft Copilot Blog). For pharma companies using Microsoft's
ecosystem (Office 365, etc.), this could be a convenient way to bring Al to their internal
knowledge securely.

o Google: Besides the open-source toolbox, Google's Vertex Al (their cloud Al platform) is
integrating agent capabilities with MCP. They demonstrated multi-agent setups using MCP at
Google Cloud Next 2025 (MCP Toolbox for Databases (formerly Gen Al Toolbox for Databases)
now supports Model Context Protocol (MCP)-Google Cloud Blog). For life sciences firms on
Google Cloud, it signals that MCP could be the backbone of Al-driven workflows (e.g., an agent
that reads from BigQuery genomic data and writes to a report).

o Others: Startups like Flexpa in healthcare are leveraging MCP to connect to healthcare data
networks (Flexpa specializes in health insurance data via FHIR); they described MCP as
providing the critical “last mile” connection from data to LLMs (Model Context Protocol (MCP)
Can Help Al Agents Make EHRs User Friendly). Cloud data companies (Snowflake, etc.) have also
discussed integrations — though not formally announced, one can imagine future connectors for
data warehouses, which are heavily used in pharma.

e Consulting and Integrators: Firms such as WWT (World Wide Technology) have
published guides and are likely offering services to implement MCP in enterprises (Model
Context Protocol (MCP) - A Deep Dive - WWT) (Model Context Protocol (MCP) - A Deep
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Dive - WWT). This indicates the demand from clients (possibly including large pharma) to
understand and deploy MCP. Similarly, healthcare IT firms (like Mindbowser's HealthConnect
team, and others on LinkedIn) are actively discussing MCP's potential, often showcasing
prototypes (e.g., EHR chatbot, as we saw) (Model Context Protocol (MCP) Can Help Al
Agents Make EHRs User Friendly). We can expect system integrators to start bundling MCP
connectors as part of digital transformation projects.

» Standards and Governance Bodies: While MCP itself is not (yet) an industry standard from
a body like HL7 or ISOQ, its rapid adoption might lead to formal standardization. In the
meantime, it's aligning with existing standards (like using FHIR for health data payloads).
There is also interest in best practice frameworks around MCP - for instance, how to
govern an "MCP server catalog” within a company, or how to validate MCP connectors for
GxP use. Some preprints and whitepapers (Model Context Protocol (MCP): Revolutionizing
Enterprise Al ...) suggest early academic/industry collaboration in surveying and improving
MCP, which is a good sign for its robustness and evolution.

For an IT professional in pharma/biotech, the ecosystem means you don't have to start from
zero. For example, if you want your Al lab assistant to access a SQL database and a SharePoint
repository, you could deploy Google's MCP Database Toolbox for the former and use Anthropic's
open connector for Google Drive (or a community SharePoint connector if available) for the
latter, then configure your Al client (Claude, Copilot, etc.) to use those. Many tools will likely be
configurable rather than custom-coded — much like how in the early days of web services,
one might custom build integrations, but later could rely on standardized connectors or iPaaS
(integration-platform-as-a-service) solutions.

The presence of marketplace and libraries also raises the possibility of a shared ecosystem
across organizations. For example, a leading pharma company could develop an MCP server
for a specific niche tool (say, a proteomics database) and open source it, benefiting others. Or
vendors of laboratory equipment/software might provide MCP interfaces out-of-the-box in
future versions, so their instruments’ data can be accessed by Al in a lab via MCP. This network
effect could drive rapid expansion of what's accessible via MCP, much like how the APl economy
grew.

It's also worth mentioning alternatives and complementary technologies: Prior to MCP,
frameworks like LangChain and Llamalndex in the open-source world allowed chaining LLMs
with tools, but they were more code libraries than protocols. MCP is complementary — indeed
LangChain can call MCP tools as part of its chains. There are also OpenAl's plugins which are
somewhat similar in goal (connecting ChatGPT to external services via a plugin interface).
However, OpenAl plugins are proprietary to OpenAl’s ecosystem and not an open standard. MCP
has the advantage of being platform-neutral. We may see convergence where plugin developers
adopt MCP under the hood to reach multiple Al platforms.

In summary, the MCP ecosystem in 2025 is robust and growing: open standards backed by big
tech, a community of domain-specific implementations, and enterprise-ready
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integrations. This means lower barrier to adoption for pharma IT - tools and support are
available. A director of IT can point their team to resources (GitHub, vendor docs) to quickly
prototype an MCP integration, or hire consultants who are already versed in it. As more vendors
incorporate MCP, it might become a default checkbox in RFPs: e.g., “Does your software support
Model Context Protocol?"” — much like years ago “"Do you support REST API?" became a common
ask. For the life sciences industry, tapping into this ecosystem will accelerate their Al
deployment while keeping it grounded in interoperable, auditable practices.

Conclusion

The Model Context Protocol (MCP) is emerging as a key enabler for Al in pharmaceuticals,
biotech, and life sciences, addressing one of the fundamental hurdles in these sectors: how to
connect powerful Al models with the rich, diverse, and sensitive data they need - safely and
effectively. By providing a standard highway for data to flow between systems and Al agents,
MCP holds the promise of breaking down data silos without sacrificing compliance or control.
This report has examined how MCP can be applied across the value chain — from early research
(where an Al can scour literature and databases in seconds) to clinical development
(streamlining trial data analysis and patient recruitment) to precision medicine (bringing
personalized insights to clinicians and patients in real time). In each case, MCP doesn't operate
in isolation but rather strengthens existing frameworks: ensuring that regulatory requirements
for audit and transparency are met, aligning with FAIR data management to maximize data
utility, and leveraging industry-standard security to protect patient privacy and IP.

For U.S.-based IT professionals in these industries, the implications are significant. MCP offers a
pathway to operationalize Al at scale - moving from one-off pilot projects to integrated Al
assistants embedded in workflows. Instead of worrying if an Al tool will play nicely with legacy
systems or how to monitor its data usage, one can rely on the MCP standard and ecosystem to
handle much of that heavy lifting. Early examples like BioMCP demonstrate that domain-specific
knowledge integration is feasible and beneficial, while major players like Microsoft and Google
endorsing MCP suggest it's here to stay and likely to evolve with even more features and tooling.

However, adopting MCP will require thoughtful planning. IT teams should consider: Which data
sources should we expose via MCP first? How do we authenticate and authorize Al access?
What logging and monitoring do we put in place? The good news is, MCP is flexible — you can
start with a small use case (e.g., an MCP connector to a public dataset for an R&D chatbot) and
incrementally add more critical systems as trust and experience build. Governance policies
should be updated to cover Al agents using MCP, treating them as a new kind of user in the
system with defined roles and permissions. Collaboration between data engineers, Al
developers, and compliance officers will be key to ensure MCP deployments meet all necessary
standards (e.g., validating that an MCP connector to a GxP system does not alter data and logs
all access per audit requirements).
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In conclusion, Model Context Protocol represents a convergence of Al innovation and
enterprise-grade information management. It enables a future where a pharma scientist can
ask a question in natural language and an Al, via MCP, can pull the answer from the collective
knowledge of the organization and beyond - all in seconds, with every step tracked for
accountability. Or where a clinician’s Al assistant can synthesize patient data and medical
guidelines on the fly to support a treatment decision, while fully respecting privacy and
documentation norms. Achieving this vision will take collaboration and trust in new technologies,
but MCP provides a solid framework to build upon. As the life sciences industry continues to
embrace Al/ML, those organizations that harness MCP and its ecosystem early will likely gain a
competitive edge — accelerating innovation while staying “audit-ready”. In an era where
data is the new lifeblood and Al is the brain, MCP might just be the connective tissue that brings
them together in a healthy, thriving organism.

Sources: The information in this article was gathered from a range of reputable sources,
including Anthropic’s MCP announcement (Introducing the Model Context Protocol \ Anthropic),
Microsoft and Google Cloud'’s official blogs on MCP integrations (Introducing Model Context
Protocol (MCP) in Copilot Studio: Simplified Integration with Al Apps and Agents-Microsoft
Copilot Blog) (MCP Toolbox for Databases (formerly Gen Al Toolbox for Databases) now
supports Model Context Protocol (MCP)-Google Cloud Blog), healthcare IT experts’ analyses
(Model Context Protocol (MCP) Can Help Al Agents Make EHRs User Friendly) (Model Context
Protocol (MCP) Can Help Al Agents Make EHRs User Friendly), industry surveys and reports (Al
in Pharma: Innovations and Challenges-Scilife), and domain-specific implementations like
BioMCP (BioMCP). These citations are provided throughout the text in the format

sourcetlines for verification and further reading.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.
We make no representations or warranties of any kind, express or implied, about the completeness,
accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or
its representatives be liable for any loss or damage including without limitation, indirect or consequential
loss or damage, or any loss or damage whatsoever arising from the use of information presented in this
document.

This document may contain content generated with the assistance of artificial intelligence technologies.
Al-generated content may contain errors, omissions, or inaccuracies. Readers are advised to
independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are
the property of their respective owners. All company, product, and service names used in this document
are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply
endorsement by the respective trademark holders.

IntuitionLabs.ai is an Al software development company specializing in helping life-science companies
implement and leverage artificial intelligence solutions. Founded in 2023 by Adrien Laurent and based in
San Jose, California.

This document does not constitute professional or legal advice. For specific guidance related to your
business needs, please consult with appropriate qualified professionals.
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